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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re the Application of: 
OKU et al 
Serial No.: 

Filed: March 4, 2002 

For: KITS AND METHODS FOR DETECTING AND 
MEASURING ANALYTES 



STATEMENT PURSUANT TO 37 CFR 1.821(f) 



Assistant Commissioner for Patents 
Washington, D.C. 20231 



The undersigned declares that the paper copy of the "Sequence Listing" submitted 
herewith has the same content as the computer readable copy (diskette) submitted herewith. 



Dated: March 4, 2002 

LORUSSO & LOUD 

3137 Mount Vernon Avenue 

Alexandria, VA 22305 

(703) 739-9393 



Sir: 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re the Application of: 
OKU et al 
Serial No.: 

Filed: March 4, 2002 

For: KITS AND METHODS FOR DETECTING AND 
MEASURING ANALYTES 

PRELIMINARY AMENDMENT 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

Please amend the captioned application as follows: 

IN THE CLAIMS: 

Please rewrite claims 4, 6, 8-17 and 20-22 as follows: 

4. (Amended) The kit according to claim 1, wherein the substance Rl has a plurality of binding 
points with respect to the substance Bl, and a plurality of the ligands LI are bound to the 
substance Rl by the medium of the substance Bl. 

6. (Amended) The kit according to claim 1, wherein the substance R2 has a plurality of binding 
points with respect to the substance B2, and a plurality of the ligands L2 or ligands L3 are bound 

1 



to the substance R2 by the medium of the substance B2. 

8. (Amended) The kit according to claim 1, wherein the solid phase conjugate is at least 
independent of the receptor n. 

9. (Amended) The kit according to claim 1, wherein the analyte A having bivalent or higher 
binding capability is a substance selected from the group consisting of DNAs, RNAs, antigens, 
and antibodies. 

10. (Amended) The kit according to claim 1, wherein the ligand LI, ligand L2 or ligand L3 is a 
substance selected from the group consisting of DNA, RNA, antigen, antibody, lectin, 
glycoprotein, and sugar. 

1 1 . (Amended) The kit according to claim 1, wherein the ligand LI and the ligand L2 are the 
same substance. 

12. (Amended) The kit according to claim 1, wherein the ligands LI and L2 and the ligand L3 
are substances having different sequences with one another. 

13. (Amended) The kit according to claim 1, wherein the binding capability between the 
substance Bl and the substance Rl or between the substance B2 and the substance R2 is 
represented by a dissociation constant of from 10" 8 to 10" 16 (M). 
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14. (Amended) The kit according to claim 1, wherein the substance Bl and/or the substance B2 
is biotin. 

15. (Amended) The kit according to claim 1, wherein the substance Bl and/or the substance B2 
is a substance selected from the group consisting of DNA, RNA, antigen, antibody, lectin, 
glycoprotein, and sugar. 

16. (Amended) The kit according to claim 1, wherein the substance Rl and/or the substance R2 
is a substance selected from the group consisting of streptavidin and avidin. 

17. (Amended) The kit according to claim 1, wherein the substance Rl and/or the substance R2 
is a substance selected from the group consisting of antigen, antibody, DNA, RNA, lectin, 
glycoprotein, and sugar. 

20. (Amended) The kit according to claim 1, wherein the bond element B3 is bondable to the 
anti-bond element R3 by complementary binding of at least part of DNAs or RNAs. 

21. (Amended) The kit according to claim 1, wherein the marker M is a substance selected from 
the group consisting of coloring dye, fluorescent dye, luminescent substance, metal colloid, latex, 
liposome, radioactive isotope, enzyme, DNA, and RNA. 
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22. (Amended) The kit according to claim 1, wherein the solid phase is a substance selected 
from the group consisting of polystyrene, nitrocellulose, nylon, cellulose, and glass. 

Resjzfi 



Dated: March 4, 2002 



LORUSSO & LOUD 

3137 Mount Vernon Avenue 

Alexandria, VA 22305 

(703) 739-9393 




Reg. No. 25,814 
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4. (Amended) The kit according to claim 1 [or 3], wherein the substance Rl has a plurality of 
binding points with respect to the substance Bl, and a plurality of the ligands LI are bound to the 
substance Rl by the medium of the substance Bl. 

6. (Amended) The kit according to claim 1 [or 2], wherein the substance R2 has a plurality of 
binding points with respect to the substance B2, and a plurality of the ligands L2 or ligands L3 
are bound to the substance R2 by the medium of the substance B2. 

8. (Amended) The kit according to claim 1 [any one of claims 1 to 3], wherein the solid phase 
conjugate is at least independent of the receptor n. 

9. (Amended) The kit according to claim 1 [any one of claims 1 to 3], wherein the analyte A 
having bivalent or higher binding capability is a substance selected from the group consisting of 
DNAs, RNAs, antigens, and antibodies. 

10. (Amended) The kit according to claim 1 [any one of claims 1 to 3], wherein the ligand LI, 
ligand L2 or ligand L3 is a substance selected from the group consisting of DNA, RNA, antigen, 
antibody, lectin, glycoprotein, and sugar. 

11. (Amended) The kit according to claim 1 [or 3], wherein the ligand LI and the ligand L2 are 
the same substance. 
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12. (Amended) The kit according to claim 1 [any one of claims 1 to 3], wherein the ligands LI 
and L2 and the ligand L3 are substances having different sequences with one another. 

13. (Amended) The kit according to claim 1 [any one of claims 1 to 3], wherein the binding 
capability between the substance Bl and the substance Rl or between the substance B2 and the 
substance R2 is represented by a dissociation constant of from 10' 8 to 10" 16 (M). 

14. (Amended) The kit according to claim 1 [any one of claims 1 to 3], wherein the substance 
Bl and/or the substance B2 is biotin. 

15. (Amended) The kit according to claim 1 [any one of claims 1 to 3], wherein the substance 
Bl and/or the substance B2 is a substance selected from the group consisting of DNA, RNA, 
antigen, antibody, lectin, glycoprotein, and sugar. 

16. (Amended) The kit according to claim 1 [any one of claims 1 to 3], wherein the substance 
Rl and/or the substance R2 is a substance selected from the group consisting of streptavidin and 
avidin. 

17. (Amended) The kit according to claim 1 [any one of claims 1 to 3], wherein the substance 
Rl and/or the substance R2 is a substance selected from the group consisting of antigen, 
antibody, DNA, RNA, lectin, glycoprotein, and sugar. 
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20. (Amended) The kit according to claim 1 [any one of claims 1 to 3], wherein the bond 
element B3 is bondable to the anti-bond element R3 by complementary binding of at least part of 
DNAs or RNAs. 

21. (Amended) The kit according to claim 1 [any one of claims 1 to 3], wherein the marker M is 
a substance selected from the group consisting of coloring dye, fluorescent dye, luminescent 
substance, metal colloid, latex, liposome, radioactive isotope, enzyme, DNA, and RNA. 

22. (Amended) The kit according to claim 1 [any one of claims 1 to 3], wherein the solid phase 
is a substance selected from the group consisting of polystyrene, nitrocellulose, nylon, cellulose, 
and glass. 
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DESCRIPTION 

J(ITS_AI^J ETHODS FOR DEI jEOlIlIIJR .MEASURING ANALYTES, 

1. Technical Field 

The present invention relates to kits and methods for 
detecting or measuring an analyte having bivalent or higher 
binding capability and contained in a liquid sample. The kits 
each comprise a 1 i gand-marker complex, a ligand-bond element 
complex, and a solid phase. The 1 igand-marker complex comprises 
a ligand which specifically binds to the analyte and is labeled 
with a marker directly or indirectly. The ligand-bond element 
complex comprises a ligand and a bond element, which ligand 
specifically binds to the analyte and which bond element serves 
to bind the ligand to the solid phase. The solid phase 
comprises an anti-bond element which allows the solid phase to 
capture the ligand-bond element complex. 

2. Background Art 

Known methods for detecting or measuring an antibody or 
another substance in a liquid sample, which substance has 
bivalent or higher binding capability to a ligand, include the 
following method. In the method, a ligand labeled with a 
marker such as an enzyme, and a solid phase bound to a ligand 
are previously prepared, and the ligand labeled with the marker 
is allowed to react with an antibody in a liquid sample. The 
resulting solution mixture is then allowed to react with the 
ligand bound to the solid phase to thereby determine the 



presence or absence of the marker bound to the solid phase or 
to measure the amount thereof (e.g., Japanese Patent 
Application Publication No. 9-229938). According to this 
method, the antibody reactive with respect to the identical 
5 ligand previously reacts with the labeled ligand and becomes 
unreactive with the solid phased ligand, and the resulting 
sensitivity is insufficient in many cases. 

For this reason, for example, Japanese Patent No. 2532788 
discloses a method for determining the presence or the amount of 

10 an i mmunor eact i ve analyte (G) . In this method, a capture 
moiety (R) is bound to a solid phase, a first batch (M— II) of a 
first particle is bound to a second batch (12-B) of a second 
particle through the medium of the immunoreact i ve analyte (G) 
and thereby yields a complex CM- 1 1 -G- 1 2-B) . The first batch (M- 

15 II) comprises a first immunological substance (II) bound to a 
detectable isotope (M) and is dispersed. The second batch (12- 
B) comprises a second binding product of a second 
immunoreact ive substance (12) and a species (B) capable of 
being captured and is dispersed. The formed complex (M-Il-G- 

20 12-B) is allowed to react with the capture moiety (R) bound to 
the solid phase to thereby determine the presence or amount of 
the immunoreact ive analyte. According to this method, when the 
first immunological substance (II) is identical to the second 
immunological substance, the first immunological substance (II) 

25 and the detectable isotope (M) are not bound to the 
i mmunor eact i ve analyte (G) , but the first immunological 
substance (II) and the second immunological substance (12) 



concurrently react with the immunoreact i ve analyte (G) . Thus, 
the method exhibits a high sensitivity. 

Japanese Patent Application Publication No. 10-253632 
discloses a method for evaluating an analyte based on the 
5 presence or absence or the amount of a marker (M) . In this 
method, an oligonucleotide is solid-phased, a ligand (L) labeled 
with an oligonucleotide (ON') being complementary to the 
oligonucleotide (ON) (the resulting o 1 i gonuc 1 eot i de- 1 abe 1 ed 
ligand is ON' -L, e.g., ON' -antigen or ON' -ant i body) and a 

10 marker- 1 abe 1 ed ligand (M-L) are allowed to react with the 
analyte (A) being capable of binding to the ligand (L) and 
thereby yield a complex (ON' -L-A-L-M) . The complex is then 
bound to the solid phase by complementary binding between 
oligonucleotides contained in the ol igonucleotide-binding solid 

15 phase and the complex, respectively, to determine the presence 
or absence or the amount of the marker (M) . This method 
exhibits a high sensitivity as in the method described in 
Japanese Patent No. 2532788, since the analyte (A) and the 
marker- labe led ligand (M-L) do not previously form a complex, 

20 but ON' -L and M-L concurrently react with the analyte (A). 
According to the method in question, plural analytes can 
concurrently be measured by changing the sequences of the 
oligonucleotide to be solid-phased and of the oligonucleotide to 
be bound to the corresponding ligand (L) . 

25 To detect or measure an analyte with a high sensitivity as 

in the methods described in Japanese Patent No. 2532788 and 
Japanese Patent Application Publication No. 10-253632, a first 
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or second immunoreacti ve substance or a ligand must be labeled 
with a bond element of some kind. 

However, when the immunoreact ive substance or the ligand (L) 
is directly labeled with the bond element, the ligand (L) 
5 changes in physical properties and tends to become insoluble in 
a purification step of the labeled ligand (L) during labeling 
process. Accordingly, the recovery of the resulting bond 
element-labeled ligand (e.g., an antigen labeled with the bond 
element) significantly decreases in some cases. 

10 When a low molecular weight peptide as a ligand (L) is 

directly labeled, the labeled peptide can be recovered but may 
show decreased immunochemical reactivity. This is probably 
caused by steric hindrance. In addition, when the low molecular 
weight peptide is to be labeled with a metal colloid or a 

15 colored latex, it may not be labeled because of its low 
molecular weight. 

Japanese Patent No. 2501960 discloses a reagent. The 
reagent comprises a substance P2 (e.g., avidin or streptavid in) 
that is labeled with a marker and has specific binding 

20 capability, a substance P2 that is not labeled with a marker 
and has specific binding capability, a compound Pl-Rl, and a 
solid phase bound to the substance P2 that is not labeled with 
a marker. The compound Pl-Rl comprises a component PI (e.g., 
biotin) having monovalent binding capability to P2, and a ligand 

25 Rl bound to PI. The reagent cannot significantly be controlled 
in sensitivity, since the amount of the ligand per molecule of 
the complex cannot be controlled, or the reaction with the solid 



phase yields a strong bond derived from the bond between biotin 
and avidin. The reagent may also react with a trace quantity 
of an immunity substance originated from another factor and may 
yield unsuitable conclusions. 
5 Accordingly, an object of the present invention is to 

provide a kit and a method for detecting or measuring an 
antibody or another analyte contained in a liquid sample, which 
analyte has bivalent or higher binding capability to a ligand. 
The kit can easily detect or -measure the analyte, can be 

10 prepared in a high yield and can easily label a target substance 
regardless of whether it is a low molecular weight ligand, a 
high molecular weight ligand or a ligand constituting part of a 
protein. The kit can produce a 1 igand-marker complex in a high 
yield even when, for example, a ligand of a low molecular weight 

15 compound is labeled with a marker. In addition, the amount of 
the ligand in the kit can be controlled, or the binding 
capability between the solid phase and the complex can be 
changed, and therefore the sensitivity of a constitutional 
reagent can be controlled. 

20 

DISCLOSURE OF INVENTION 
The present invention provides the following kits to solve 
the above problems. 

A kit of a first type according to the present invention is 
25 a kit for detecting or measuring an analyte having bivalent or 
higher binding capability. The kit comprises the following 
receptor I, receptor II, and solid phase conjugate for 
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capturing a complex comprising the receptor I, the receptor II 
and the analyte: 

1) a receptor I represented by a compound L1-B1-R1-M 
comprising a compound Rl-M bound to a compound Ll-Bl, the 

5 compound Rl-M comprising a substance Rl bound to a marker M, 
the substance Rl being capable of binding to a substance Bl, the 
compound Ll-Bl comprising a ligand LI bound to the substance 
Bl, the ligand LI being capable of binding to the analyte A; 

2) a receptor 1 I represented by a compound L2-B2-R2-B3 
10 comprising a compound L2-B2 previously bound to a compound R2- 

B3, the compound L2-B2 comprising a ligand L2 and a substance 
B2 introduced into the ligand L2, the ligand L2 being capable 
of binding to the analyte A, the substance B2 having different 
binding capability from analyte A, the compound R2-B3 comprising 
15 a substance R2 bound to a bond element B3, the substance R2 
being capable of binding to the substance B2, the bond element 
B3 having binding capability different from the substance B2; 
and 

3) solid phase conjugate represented by a compound R3~solid 
20 phase, the compound R3 - s o 1 id phase comprising a anti-bond 

element R3 bound to a solid phase, the anti-bond element R3 
being capable of binding to the bond element B3. 

A kit of a second type according to the present invention is 
a kit for detecting or measuring an analyte A having bivalent 
25 or higher binding capability to a ligand L3 constituting part 
of a protein P. The kit comprises the following receptor I, 
receptor II, and solid phase conjugate for capturing a complex 
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comprising the receptor I, the receptor II and the analyte: 

1) a receptor I represented by a compound P-M comprising the 
protein P bound to a marker M; 

2) a receptor II represented by a compound P-B2-R2-B3 or L3- 
5 B2-R2-B3 comprising a compound P-B2 or L3-B2 bound to a compound 

R2-B3, the compound P-B2 or L3-B2 comprising the protein P or 
the ligand L3 and a substance B2 introduced into the protein P 
or the ligand L3, the substance B2 having different binding 
capability from analyte A, the compound R2-B3 comprising a 
10 substance R2 bound to a bond element B3, the substance R2 being 
capable of binding to the substance B2, the bond element B3 
having binding capability different from the substance B2; and 

3) solid phase conjugate represented by a compound R3-solid 
phase, the compound R3~solid phase comprising a anti-bond 

15 element R3 bound to a solid phase, the anti-bond element R3 
being capable of binding to the bond element B3. 

In the kits of the present invention, the solid phase 
conjugate is at least independent of the receptor II. 
Specifically, as assembly in the kits of the present invention 

20 before measurement, the solid phase conjugate is independent of 
the receptor II and the receptor I, or the solid phase conjugate 
is contained in the same system with the receptor I but is 
independent of the receptor II. 

A kit of a third type according to the present invention is 

25 a kit for detecting or measuring an analyte A having bivalent or 
higher binding capability, the kit comprising the following 
receptor I, receptor II, and solid phase conjugate for 



capturing a complex comprising the receptor I, receptor II and 
analyte: 

1) a receptor I represented by a compound L1-B1-R1-M 
comprising a compound Rl-M bound to a compound Ll-Bl, the 

5 compound Rl-M comprising a substance Rl bound to a marker M, 
the substance Rl being capable of binding to a substance Bl, the 
compound Ll-Bl comprising a ligand LI bound to the substance 
Bl, the ligand LI being capable of binding to the analyte A; 

2) a receptor II represented by a compound L2-B3, the 
10 compound L2-B3 comprising a ligand L2 previously bound to a bond 

element B3, the ligand L2 being capable of binding to the 
analyte A, the bond element B3 having different binding 
capability from analyte A; and 

3) solid phase conjugate represented by a compound R3~solid 
15 phase, the compound R3-solid phase comprising a anti-bond 

element R3 bound to a solid phase, the anti-bond element R3 
being capable of binding to the bond element B3. 

The analyte A having bivalent or higher binding capability 
in the kits of the present invention can be selected from the 
20 group consisting of DNA, RNA, antigen, and antibody. 

In the kits of the present invention, the ligand LI and the 
ligand L2 may be the same substance (e.g., both are avidin or 
both are streptavidin) or may be different substances having 
different sequences (e.g., both are DNAs or RNAs having 
25 different sequences or are avidin and streptavidin). 

The ligands L (LI, L2, L3) in the kits of the present 
invention can be selected from the group consisting of DNA, RNA, 
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antigen, antibody, lectin, glycoprotein, and sugar. 

The substance Rl and/or the substance R2 in the kits of the 
present invention can be selected from the group consisting of 
str eptav i d i n, avidin, antigen, antibody, DNA, RNA, lectin, 
5 glycoprotein, and sugar. 

The substance Rl and the substance R2 in the kits of the 
present invention may be the same substance (e.g., both are 
avidin or both are streptav idin) or different substances (e.g., 
avidin and streptavidin) . 
10 The substance Bl and/or the substance B2 in the kits of the 

present invention can be a substance selected from the group 
consisting of DNA, RNA, antigen, antibody, lectin, 
glycoprotein, and sugar. Biatin is typically used as the 
substance Bl and/or the substance B2 in an embodiment of the 
15 kits of the present invention. In this case, the substance Rl 
and the substance R2 are both avidin, both streptavidin, or a 
combination of avidin and streptavidin. 

In the kits of the present invention, the binding capability 
between the substance Bl and the substance Rl or between the 
20 substance B2 and the substance R2 is preferably represented by a 
dissociation constant of from 10~ 8 o 10" 16 (M) . 

The marker in the kits of the present invention may be a 
substance selected from the group consisting of coloring dye, 
fluorescent dye, luminescent substance, metal colloid, latex, 
25 liposome, radioactive isotope, enzyme, DNA, and RNA. 

The solid phase for use in the present invention is 
preferably a substance selected from the group consisting of 
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polystyrene, nitrocellulose, nylon, cellulose, and glass. 

A method for detecting or measuring an analyte A according 
to the present invention using the kit of the first type is a 
method for detecting or measuring an analyte A having bivalent 
5 or higher binding capability. The method comprises the steps 
of: 

bringing 1) the analyte A into contact with: 

2) a receptor I represented by a compound L1-B1-R1-M 
comprising a compound Rl-M bound to a compound Ll-Bl, the 

10 compound Rl-M comprising a substance Rl bound to a marker M, 
the substance Rl being capable of binding to a substance Bl, the 
compound Ll-Bl comprising a ligand LI bound to the substance 
Bl, the ligand LI being capable of binding to the analyte A; and 

3) a receptor II represented by a compound L2-B2-R2-B3 
15 comprising a compound L2-B2 previously bound to a compound R2- 

B3, the compound L2-B2 comprising a ligand L2 and a substance 
B2 introduced into the ligand L2, the ligand L2 being capable 
of binding to the analyte A, the substance B2 having different 
binding capability from analyte A, the compound R2-B3 comprising 
20 a substance R2 bound to a bond element B3, the substance R2 
being capable of binding to the substance B2, the bond element 
B3 having binding capability different from the substance B2, to 
react with one another to thereby form a complex; 

4) allowing a solid phase conjugate to capture the formed 
25 complex, the solid phase conjugate represented by a compound R3- 

solid phase, the compound R3-solid phase comprising a anti-bond 
element R3 bound to a solid phase, the anti-bond element R3 

i o 



being capable of binding to the bond element B3, and 

5) detecting or measuring the marker M in the captured 
compl ex. 

A method for detecting or measuring an analyte A of the 
5 present invention using the kit of the second type is a method 
for detecting or measuring an analyte A having bivalent or 
higher binding capability to a ligand L3 constituting part of a 
protein P. The method includes the steps of: 
bringing 1) the analyte A into contact with: 
10 2) a receptor I represented by a compound P-M comprising the 

protein P bound to a marker M; and 

3) a receptor 1 1 represented by a compound P-B2-R2-B3 or L3- 
B2-R2-B3 comprising a compound P-B2 or L3~B2 bound to a compound 
R2-B3, the compound P-B2 or L3-B2 comprising the protein P or 

15 the ligand L3 and a substance B2 introduced into the protein P 
or the ligand L3, the substance B2 having different binding 
capability from analyte A, the compound R2-B3 comprising a 
substance R2 bound to a bond element B3, the substance R2 being 
capable of binding to the substance B2, the bond element B3 

20 having binding capability different from the substance B2, to 
react with one another to thereby form a complex, 

4) allowing a solid phase conjugate to capture the formed 
complex, the solid phase conjugate represented by a compound R3- 
solid phase, the compound R3-solid phase comprising a anti-bond 

25 element R3 bound to a solid phase, the anti-bond element R3 
being capable of binding to the bond element B3, and 

5) detecting or measuring the marker M in the captured 
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complex. 

A method for detecting or measuring an analyte A of the 
present invention using the kit of the third type is a method 
for detecting or measuring an analyte A having bivalent or 
5 higher binding capability. The method includes the steps of: 

bringing 1) the analyte A into contact with: 

2) a receptor I represented by a compound L1-B1-R1-M 
comprising a compound Rl-M bound to a compound Ll-Bl, the 
compound Rl-M comprising a substance Rl bound to a marker M, 

10 the substance Rl being capable of binding to a substance Bl, the 
compound Ll-Bl comprising a ligand LI bound to the substance 
Bl, the ligand LI being capable of binding to the analyte A; and 

3) a receptor II represented by a compound L2-B3, the 
compound L2-B3 comprising a ligand L2 previously bound to a bond 

15 element B3, the ligand L2 being capable of binding to the 
analyte A, the bond element B3 having different binding 
capability from analyte A, to react with one another to thereby 
form a complex, 

4) allowing a solid phase conjugate to capture the formed 
20 complex, the solid phase conjugate represented by a compound R3- 

solid phase, the compound R3-solid phase comprising a anti-bond 
element R3 bound to a solid phase, the anti-bond element R3 
being capable of binding to the bond element B3, and 

5) detecting or measuring the marker M in the captured 
25 complex. 

In the three methods for detecting or measuring the analyte 
A, the complex comprising the elements 1), 2) and 3) may be 
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formed in one step by concurrently proceeding reactions or may 
sequentially be formed in plural steps by changing the order of 
bringing the elements into contact with one another. 

Embodiments of the compound L1-B1-R1-M (receptor I) for use 
5 in the kit of the present invention of the first type include a 
compound comprising streptavidin or avidin as the substance Rl 
which is bound to a metal colloid or enzyme as the marker M to 
form Rl-M, and a biotin-bound ligand as the compound Ll-Bl bound 
to Rl-M by action of specific binding reaction between biotin 
10 and avidin or streptavidin. This compound is a novel 
substance. 

The kit of the first type of the present invention can be 
applied to the case where the ligand LI is soluble in water and 
can advantageously be applied specifically to the case where the 

15 ligand LI is highly insoluble. When such a highly insoluble 
ligand LI is directly labeled, the resulting complex may become 
insoluble owing to the insolubility of the ligand LI and may 
cause a nonspecific reaction. However, by binding the ligand 
with the substance Rl or R2 having relatively high 

20 hydrophi 1 icity, such as avidin or streptavidin, the resulting 
complex represented by the compound L1-B1-R1-M (receptor I) or 
the compound L2-B2-R2-B3 (receptor II) can become hydrophi lie 
as a whole and can prevent occurrence of a nonspecific 
reaction. 

25 In this connection, when the biot in-avidin reaction is used 

for preparing individual complexes constituting the kit, the 
condition for the preparation of the complexes can be 
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maintained constant regardless of the type of the ligand LI. 
This configuration can save extra time and effort. According 
to the present invention, the complex L2-B2-R2-B3 (receptor II) 
is prepared in advance. The amount of the ligand per molecule 
5 of the complex can therefore be controlled and the sensitivity 
of the reagent can thereby be controlled. 

The kit of the second type of the present invention is 
suitable when the ligand L2 is not a low molecular weight 
substance but a water-soluble polymer such as a water-soluble 

10 protein. When such a protein is. used as the ligand L2, the 
ligand L2 can directly be labeled with the marker M. 

The kit of the third type of the present invention is 
suitable for measuring an oligonucleotide in DNA or RNA as the 
analyte A. In this case, the ligand LI is an oligonucleotide 

15 at least having a complementary sequence with respect to a 
sequence of one end of the oligonucleotide analyte A, and the 
ligand L2 is an oligonucleotide at least having a complementary 
sequence with respect to a sequence of the other end of the 
analyte A. In addition, the sequence of an end of the ligand L2 

20 opposite to that bound to the analyte A is at least 
complementary with respect to the sequence of the 
oligonucleotide of the DNA or RNA bound to the solid phase. 

BRIEF DESCRIPTION OF THE DRAWINGS 
25 Fig. 1 illustrates an embodiment of components of the kit of 

the first type of the present invention. During storage of the 
kit, a component in one frame is stored in configuration 
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separated from with components in the other frame. 

In Fig. 2, the analyte A is captured by the solid phase 
using the kit of the first type of the present invention. 

Fig. 3 is a flowchart for the preparation of reagent 
5 components of the kit of the first type of the present 
invention. Specifically, it is a preparation flowchart for the 
receptor I represented by the compound L1-B1-R1-M and for the 
receptor II represented by the compound L2-B2-R2-B3. 

Fig. 4 illustrates an embodiment of components of the kit of 
10 the second type of the present invention. During storage of 
the kit, a component in one frame is stored in configuration 
separated from with components in the other frame. 

In Fig. 5, the analyte A is captured by the solid phase 
using the kit of the second type of the present invention. 
15 Fig. 6 illustrates an embodiment of components of the kit of 

the third type of the present invention. During storage of the 
kit, a component in one frame is stored in configuration 
separated from with components in the other frame. 

In Fig. 7, the analyte A is captured by the solid phase 
20 using the kit of the third type of the present invention. 

In Fig. 8, the kit of the present invention comprising the 
ligand LI and the ligand L2 having different sequences from 
each other is allowed to react with the analyte A to thereby 
allow the solid phase conjugate to capture a complex comprising 
25 the receptor I, the receptor II and the analyte. 

BEST MODE FOR CARRYING OUT THE INVENTION 
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The technical significance of the present invention will be 
illustrated with reference to several embodiments of the 
invention. 

Avidin or streptavidin satisfactorily binds to biotin with 
5 an association constant of 10~ 15 (M) , 100 folds or more higher 
than those of general immunoreact i ons. It has been reported 
that this bond dissociates within 15 minutes under the 
condition of 6-8 M guanidine, pH 1.5 and 120° C (Green, N. : 
Purification of Avidin, in Methods in Enzymology, XV III, 
10 (McCormick, D. , and Wright, L. , eds.), Academic Press, NY, 414 
(1970)) to thereby form a complex that is very stable at room 
temperature. 

An example of the kit of the first type of the present 
invention comprising avidin or streptavidin as Rl or R2 will be 

15 illustrated. In this kit, use can be made of a receptor I 
represented by the compound L1-B1-R1-M or a receptor II 
represented by the compound L2-B2-R2-B3. The compound L1-B1-R1- 
M comprises the ligand LI bound to the marker M and the compound 
L2-B2-R2-B3 comprises the ligand L2 bound to an oligonucleotide 

20 as the bond element B3, each by action of strong bond between 
avidin or streptavidin as Rl or R2 and biotin or another 
component as Bl or B2. 

In the preparation of the receptor I, initially, biotin as 
the substance Bl is introduced into the ligand LI to form the 

25 compound Ll-Bl, and the marker M is bound to avidin or 
streptavidin as the substance Rl to form the compound Rl-M. 
Avidin or streptavidin Rl and biotin Bl in these compounds are 
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then bound to each other and thereby very easily and stably 
yield the complex (receptor I) represented by the compound Ll- 
Bl-Rl-M. The above-prepared complex is substantially a 
substance comprising the ligand LI labeled with the marker M. 
5 The compound L1-B1-R1-M (receptor I) is the complex prepared 

according to the above method and comprises the marker M bound 
to, for example, avidin or streptavidin (Rl) and the 
biotinylated ligand (the compound Ll-Bl) bound to avidin or 
streptavidin (Rl). Accordingly, even when the ligand LI is a 

10 low molecular weight peptide or another substance that is 
susceptible to steric hindrance, it becomes less subject to 
such hindrance, as the marker M is bound to the ligand LI 
through the medium of the high molecular weight avidin or 
streptavidin (Rl). In addition, even when the ligand LI is a 

15 substance that cannot directly be bound to the marker M, the 
method can reliably produce the complex of the ligand LI and the 
marker M. 

When the ligand L3 is a relatively stable substance that is 
resistant to steric hindrance, that is, when the ligand L3 

20 constitutes part of a protein, the marker M can directly be 
bound to the ligand L3 or to the protein P containing the 
ligand L3, and the resulting compound P-M can be used as a 
1 igand-marker complex (receptor I) (the kit of the second type 
of the present invention). 

25 When the substance Bl is identical to the substance B2, and 

the ligand LI is identical to the ligand L2, the kit of the 
first type of the present invention can easily be prepared 
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according to the following method. To prepare the receptor II, 
i.e., the compound (L2-B2-R2-B3) comprising the ligand L2 
compounded with the bond element B3, the substance R2 is 
previously bound to the bond element B3 such as an 
oligonucleotide ON and thereby yields the compound R2-0N. The 
compound Ll-Bl prepared in the preparation of the receptor I 
(L1-B1-R1-M), wherein Ll-Bl is the same compound with L2-B2, is 
then allowed to react with the compound R2-0N and thereby 
yields a complex (receptor II) represented by a compound L2-B2- 
R2-0N. This method can prepare the complex comprising the 
ligand L2 and the nucleotide ON (bond element B3) . 

This method can reliably prepare the complex of the ligand 
L2 and the nucleotide ON (bond element B3) through the medium 
of the substance R2 (e.g., a substance selected from the group 
consisting of streptavidin, avidin, antigen, antibody, DNA, RNA, 
lectin, glycoprotein, and sugar) and the substance B2 even when 
the ligand L2 is a low molecular weight peptide or another 
substance that is diffcult to labeling. 

To compose the kit of the first type of the present 
invention, the compound Rl-M and the compound R2-B3 (e.g., R2- 
ON) are prepared in advance, and the compound Ll-Bl is used in 
common in the case where the compound Ll-Bl is identical to the 
compound L2-B2, and the complex of the ligand LI and the marker 
M, i.e., the receptor I represented by L1-B1-R1-M, and the 
complex of the ligand L2 and the bond element B3 (e.g., the 
oligonucleotide ON), i.e., the receptor II represented by the 
compound L2-B2-R2-B3, are then prepared as shown in the 
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flowchart in Fig. 3. By this procedure, the kit of the first 
type of the present invention can very easily be prepared. 

Avidin or streptavidin for use as the substance Rl or the 
substance R2 has four binding sites per molecule with respect to 
biotin as the substance Bl or the substance B2. Accordingly, 
the introduction ratio of the ligand LI or the ligand L2 can be 
changed in the range from one to four per molecule of avidin or 
streptavidin, and the reactivity and sensitivity can therefore 
be controlled by controlling the introduction ratio. 

When the ligand LI or the ligand L2 is a highly hydrophobic 
substance, and the marker M is directly introduced into the 
ligand LI or the bond element B3 such as the oligonucleotide ON 
is directly introduced into the ligand L2, the physical 
properties further change, the hydr ophob i c i ty is further 
enhanced and thereby causes nonspecific bonds in many cases. 
However, when the 1 igand-biotin is bound to the avidin-marker 
or the avidin-bond element as in the kit of the first type of 
the present invention and when the 1 i gand-marker complex or the 
ligand-bond element complex is prepared, the hydrophob ic i ty of 
the ligand can be mitigated by action of binding with avidin 
having high hydr oph i I i c i ty, thus eliminating nonspecific 
reactions due to hydrophob i c i ty. In addition, the reactivity 
can also be controlled in this procedure by changing the 
introduction ratio of avidin to the I igand-biot in. 

The above explanation is mainly on the kit of the first type 
of the present invention but can also be applied to the kit of 
the second type of the present invention as in the kit of the 



first type. 

The invented kits and methods for detection or 
quantification use the bond element B3 bound to the anti-bond 
element R3 to allow the solid phase to capture the complex. By 
employing combinations of substances having various binding 
capabilities, the intensity of the binding capability can be 
varied, and thereby the sensitivity of the reagent can be 
controlled. For example, the binding reaction between lectin 
and a sugar exhibits reactivity much lower than that of the 
biotin-avidin binding reaction. Accordingly, when the lectin 
and sugar are used as B3 and R3, the resulting kit does not 
react unless an antigen or antibody in a much more amount is 
contained in the sample than that in a kit using the biotin- 
avidin reaction. 

then the bond element B3 and the anti-bond element R3 are 
oligonucleotides of RNA and/or DNA at least having partly 
complementary sequences and are bound to each other by action of 
their complementarity, the intensity of binding capability can 
be controlled, and thereby the sensitivity of the reagent can be 
controlled by changing the lengths and/or homology of the 
complementary sequences of the oligonucleotides. 

The invented kits and methods for detection or 
quantification can simultaneously detect or measure plural 
analytes by preparing plural combinations of oligonucleotides to 
be solid-phased and corresponding oligonucleotides to be bound 
to corresponding ligands and selecting ligands that can 
specifically be bound to the plural analytes corresponding to 



the individual combinations to thereby constitute a kit. 

With reference to Fig. 8, the kit of the present invention 
comprising a ligand LI and a ligand L2 having different 
sequences from each other is used and is allowed to react with 
an analyte A, and thereby the complex comprising the receptor I, 
the receptor II and the analyte is captured by the solid phase 
conjugate. Specifically, the analyte A shown in Fig. 8 is an 
oligonucleotide of an RNA or DNA. One oligonucleotide and the 
other having complementary sequences to both ends of the 
aforementioned oligonucleotide are used as the ligands LI and 
12, respectively. The components of the kit constituting the 
embodiment shown in Fig. 8 are the same with those of the kit of 
the first type of the present invention. 
EXAMPLE 1 

Synthesis of Oligonucleotides 

The following oligonucleotides each having an amino group at 
five prime end were synthesized by using a DNA synthesizer 
available from The Perkin-Elmer Corporation, respectively. Some 
of the oligonucleotides were synthesized by Sawady Technology 
Co., Ltd. 

Amino group-GAA TTC CCG GGG ATC CGT CG (hereinafter referred to 
as "Pair 1+") 

Amino group-CGA CGG ATC CCC GGG AAT TC (hereinafter referred to 
as "Pair 

Amino group-AAC GGA ATC TAA TCA GGA GG (hereinafter referred to 
as "Pair 8+") 

Amino group-CCT CCT GAT TAG ATT CCG TT (hereinafter referred to 



as "Pair 8-") 

Amino group-CCG ACT ACA GAA GAG GAG AA (hereinafter referred to 
as "Pair 7+") 
EXAMPLE 2 

5 Preparation of 0 1 i gonuc 1 eot i de- 1 abe 1 ed IgG for Detection of 
Anti-HCV Antibody and TP 

Pair 8- was introduced into a rabbit IgG. Specifically, 2 
ml of 0. 1 M sodium borate buffer containing 25 mg of the rabbit 
IgG was allowed to react with a 50- to 100-fold excess by mole 
10 of N-succ inimidy I S-acety 1 th i oacetate (SATA) (available from 
b Pierce Chemical Company) with respect to IgG at 37 ° C for 1 

5 hour. After the reaction, Tris-HCl buffer and hydroxy lamine 

2- were added to the reaction mixture to a final concentration of 

r\ 0.1 I, respectively, and the resulting mixture was allowed to 

L 15 react at 37° C for 1 hour. The mixture was then applied to a 

Q 

W column filled with Sephadex G-25 (available from Amersham 

JS Pharmacia Biotech Company (Amersham Biosciences)) and thereby 

- yielded an SH- i ntroduced rabbit IgG. Separately, to 0. 1 M 3- 

(N-morpho 1 ino) propanesul fonic acid (MOPS) buffer pH 7.0 
20 containing 1000 nmol of Pair 8- dissolved therein and 5 mM EDTA, 
a 50-fold by mole excess of EMCS (available from Dojindo) with 
respect to the oligonucleotide was added and was allowed to 
react at 37 ° C for 1 hour. After the reaction, the resulting 
mixture was subjected to precipitation with ethanol and rinsing 
25 according to a conventional procedure and thereby yielded a 
maleimide-group-introduced oligonucleotide. The maleimide- 
group-introduced oligonucleotide was allowed to react with the 
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SH-group-introduced IgG at 37 ° C for 1 hour, was then applied 
to a Ultrogel AcA 34 co 1 uran (ava i 1 ab 1 e from Biosepra) and 
thereby yielded a "Pair 8-"-labeled rabbit IgG. 
EXAMPLE 3 

5 Preparation of colloidal gold-labeled Streptavidin 

A total of 5 ml of colloidal gold having particle diameter 
of 40 nm (absorbance at 530 nm) was added to and was allowed to 
react with 1 ml of 2 mM borate buffer pH 9.0 containing 150 ug 
of streptavidin (available from Vector Laboratories). The 
10 resulting mixture was blocked with bovine serum albumin with a 
b final concentration of 1%, a colloidal gold-labeled streptavidin 

SJ W as then recovered as a precipitate by centr i f ugat i on, was 

B subjected to centrifugal washing with 1% bovine serum albumin 

jl' solution, the resulting precipitate was suspended in the 

U 15 solution and thereby yielded the target colloidal gold-labeled 
S streptavidin. 
EXAMPLE 4 

O 

FU Preparation of 01 igonucleot ide-labeled Streptavidin 

To 0.1 ml of 0.2 M borate buffer pH 8.0 containing 2 mg of 
20 streptavidin dissolved therein, a 100-fold by mole excess of 
SATA with respect to the streptavidin was added and was allowed 
to react at 37° C for 1 hour. Tris buffer and hydroxy 1 amine 
were then added to the resulting mixture to a final 
concentration of 0.1 M, respectively, and the resulting mixture 
25 was allowed to react at 37° C for 30 minutes. The reaction 
mixture was then applied to a Sephadex G-25 column and thereby 
yielded an SH-group-introduced streptavidin. Separately, to 
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0.1 M MOPS buffer pH 7.0 containing 216 nmol of Pair 8+ 
dissolved therein and 5 mM EDTA, a 100-fold by mole excess of 
EMCS with respect to the oligonucleotide was added and was 
allowed to react at 37° C for 1 hour. After the reaction, the 
resulting mixture was subjected to precipitation with ethanol 
and washing according to a conventional procedure and thereby 
yielded a male imide-group-introduced oligonucleotide. The 
maleimide-group-introduced oligonucleotide was allowed to react 
with the SH-group-introduced streptavidin at 37 ° C for 1 hour, 
was then applied to a Ultrogel AcA 34 column and thereby yielded 
a "Pair 8+"-labeled streptavidin. 
EXAMPLE 5 

Preparation of HCV Core 3 Peptide-binding Colloidal gold-labeled 
Streptavidin 

A total of 200 ml of the colloidal gold-labeled streptavidin 
prepared in Example 3 was added to 5 ul of a biotin-introduced 
hepatitis C virus (HCV) core 3 peptide (available from 
Innogenetics NV) and was allowed to react at 37 ° C for 1 
hour. The resulting colloidal gold complex was recovered as a 
precipitate by centrifugation, was centr i fugal ly washed with a 
1% bovine serum albumin solution, the resulting precipitate was 
suspended in the solution, and thereby yielded HCV core 3 
peptide-binding colloidal gold-labeled streptavidin. 
EXAMPLE 6 

Preparation of HCV Core 3 Peptide-binding Oligonucleotide- 
labeled Streptavidin 

To 200 ug of the o 1 i gonuc 1 eot i de- 1 abe 1 ed streptavidin 
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prepared in Example 4, 56 ug of the biotin-introduced HCV core 3 
peptide was added and was allowed to react at 37 ° C for 1 
hour, the resulting mixture was then subjected to 
ultrafiltration using YM30 (available from Millipore 
Corporation) and thereby yielded a HCV core 3 peptide-binding 
ol igonucleotide- labeled streptavidin. 
EXAMPLE 7 

Preparation of "Pair 8-"-labeled IgG-binding Nitrocellulose 
Membrane 

The "Pair 8-"-labeled rabbit IgG prepared in Example 2 was 
diluted to 1 mg/ml, was charged into XY3000 (the trade name of 
an XY dispensing system for the preparation of test strips, 
available from BioDot, Inc.) and was applied to a nitrocellulose 
membrane (available from Advanced Microdevices Pvt. Ltd. (mdi)) 
lined with poly ethylene terephthalate (PET). After drying, 
the resulting article was blocked with Blockace (the trade name 
of a blocking agent available from Snow Brand Milk Products Co., 
Ltd.) at room temperature for 3 hours, was washed with 
distilled water and was then dried. A cellulose filter paper 
(available from Whatman Inc. under the trade name of WF1. 5 or 
from Advanced Microdevices Pvt. Ltd. (mdi)) was attached to one 
end of the dried article, and a conjugate release pad (a glass 
filter available from Advanced Microdevices Pvt. Ltd. (mdi)) to 
the other end. In this procedure, part of them were overlapped 
with each other. The resulting article was cut to 5 mm in 
width and was housed in a housing. 
EXAMPLE 8 
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Reactivity in Anti-HCV Antibody Positive Serum 

A total of 100 ul of an anti-HCV antibody positive serum was 
added to 11.5 ul of a solution containing 5 ul of the HCV core 
3 peptide-binding colloidal gold-labeled streptavidin prepared 
5 in Example 5, 150 ng of the HCV core 3 peptide-binding 
ol igonucleotide-labeled streptavidin prepared in Example 6, 4.4% 
Tween 80, and 44 mM EDTA, the resulting mixture was mixed and 
was immediately applied to a sample supply opening of the "Pair 
8-"-labeled IgG-binding nitrocellulose membrane prepared in 
10 Example 7. A quarter of an hour later, a reddish violet line 

0 of the colloidal gold was observed in a portion where the "Pair 
SJ 8-"-labeled IgG was applied. In contrast, no line was observed 
2 when a serum that turned out to contain no anti-HCV antibody 

01 was added as a control. These results revealed that the method 
% 15 of the present invention can determine the presence of a 

W specific antibody to a ligand. 

d 

1 EXAMPLE 9 

fy Preparation of colloidal gold-labeled TP Antigen 

A total of 5 ml of colloidal gold having a particle diameter 

20 of 40 nm was mixed with and was allowed to react with 1 ml of 2 
mM borate buffer pH 9.0 containing 100 ug of a genetically 
modified Treponema pal 1 idum (TP) 17K antigen (available from 
Lee Laboratories). The resulting mixture was then blocked with 
bovine serum albumin with a final concentration of 1%, was 

25 subjected to centr i f ugat i on and thereby yielded a colloidal 
gold-labeled TP antigen as a precipitate. The recovered 
colloidal gold-labeled TP antigen was centr ifugal ly washed with 
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a 1% bovine serum albumin solution, the resulting precipitate 
was suspended in the solution and thereby yielded a colloidal 
gold-labeled TP antigen. 
EXAMPLE 10 

Preparation of 01 igonucleotide-labeled Avidin 

To 1 ml of 0. 1 M phosphate buffer pH 7.0 containing 10 mg of 
avidin dissolved therein, a 100-fold by mole excess of EMCS 
with respect to the avidin was added and was allowed to react 
at 37° C for 1 hour. The resulting mixture was then applied to 
a Sephadex G-25 column and thereby yielded a maleimide-group- 
introduced avidin. Separately, to 0. 1 M MOPS buffer pH 7.0 
containing 375 nmol of Pair 8+ dissolved therein and 5 mM EDTA, 
a 100-fold by mole excess of SATA with respect to the 
oligonucleotide was added and was allowed to react at 37° C for 
1 hour. After the reaction, Tris buffer and hydroxy lamine were 
added to the resulting mixture to a final concentration of 0.1 
M, respectively, and were allowed to react at 37° C for 30 
minutes. The reaction mixture was then subjected to 
precipitation with ethanol and rinsing according to a 
conventional procedure and thereby yielded an SH-group- 

introduced oligonucleotide. The SH-group- i ntroduced 
oligonucleotide was allowed to react with the male imide-group- 

introduced avidin at 37 ° C for 1 hour, the resulting mixture 

was applied to Ultrogel AcA44 and thereby yielded "Pair 8+"- 

labeled avidin. 

EXAMPLE 11 

Preparation of Biotin-labeled TP 17K Antigen 
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To 0.5 ml of 0. 1 M phosphate buffer pH 7.0 containing 500 ug 
of a TP 17K antigen (available from Innogenetics NV) and 5 mM 
EDTA, a 100-fold by mole excess of NHS-biotin (available from 
Pierce Chemical Company) with respect to the TP 17K antigen was 
5 added and was allowed to react at 37° C for 1 hour. After the 
reaction, the resulting mixture was applied to a Sephadex G-25 
column and thereby yielded a biotin-labeled TP 17 antigen with a 
recovery of TP 17K antigen of 75%. 
EXAMPLE 12 

10 Preparation of 01 i gonuc 1 eot i de- 1 abe 1 ed TP 17K Antigen Through 
Reaction of Biotinylated TP 17K Antigen and Oligonucleotide- 
1 abe led Avid in 

The ol igonucleotide-labeled avidin prepared in Example 10 
was mixed with the biotin-labeled TP 17K antigen prepared in 
15 Example 11 in a ratio of the former to the latter of 1:8, 1:4, 
1:2, 1:1, and 1:0.5, respectively, and was allowed to react at 
37° C for 30 minutes. The resulting mixtures were stored at 4 
° C. 

In these mixtures, the recovery of the TP 17K antigen was 
20 75% since they were prepared merely by mixing the 
ol igonucleotide-labeled avidin prepared in Example 10 and the 
biotin-labeled TP 17K antigen prepared in Example 11. 
EXAMPLE 13 

Reactivity of 0 1 i gonuc 1 eot i de- 1 abe 1 ed TP 17K Antigen with 
25 Varying Different Mixing Ratios 

The reactivity of each of the ol igonucleotide-labeled TP 17K 
antigens with different mixing ratios prepared in Example 12 
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was evaluated. Specifically, 2 ul each of the ol igonuc leot ide- 
labeled TP 17K antigens prepared in Example 12 was added to 5 
ul of the colloidal gold-labeled TP antigen prepared in Example 
9, 5 ul of 1 mg/ml biotin, and 90 ul of an anti-TP antibody 
negative serum, respectively. Two bottles of this reaction 
system were prepared, an anti-TP antibody positive serum was 
added only to one reaction system, and each of the two reaction 
systems was then rapidly mixed. The total amount of each of the 
resulting mixtures was applied to the sample supply opening of 
the housing including the "Pair 8-"-labeled IgG-binding 
nitrocellulose membrane prepared in Example 7. 

Twenty minutes after the application, the positive specimen 
with a mixing ratio of 1:2 showed the darkest line, subsequently 
those with mixing ratios of 1:4 and 1:1 showed the darker lines 
to equal extent, followed by those with mixing ratios of 1:0.5 
and 1:8 in this order. In contrast, specimens containing the 
anti-TP antibody negative serum with individual mixing ratios 
showed no 1 ine. 

The result shows that the detection sensitivity can easily 
be changed by changing the mixing ratio of the ol igonucieotide- 
labeled avidin to the biotin-labeled antigen. 
EXAMPLE 14 

Preparation of 01 igonucleotide-labeled IgG for Detection of HBs 
Antigen 

The oligonucleotide Pair 1- was introduced into a rabbit IgG 
in a similar manner to that in Example 2. 
EXAMPLE 15 
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Preparation of 01 igonucleotide- labeled Mouse Ant i -HBs-Fab' for 
the Detection of HBs Antigen 

To a 0. 1 M citrate buffer pH 3.5 containing 10 mg of a 
monoclonal ant i -HBs- I gG, pepsin (available from Boehringer 
5 Mannheim) was added to 5% of the IgG and was allowed to react at 
37 ° C for a predetermined time. After the reaction, the 
resulting mixture was applied to a Ultrogel AcA44 column (trade 
name; available from Biosepra) equilibrated with 0.1 M phosphate 
buffer pH 6.0 to thereby collect an F(ab') z fraction. 

10 A total of 5.2 mg of the above-obtained F (ab' ) 2 was 

concentrated by ultrafiltration using YM30 (available from 
Millipore Corporation), the concentrate was reduced at 37° C 
for 90 minutes with mercaptoethy lamine (available from Nakarai 
Tesque, Inc.) in a final concentration of 0.1 M. The resulting 

15 mixture was then applied to a Sephadex G-25 column (trade name, 
available from Amersham Pharmacia Biotech Company (Amersham 
Biosciences)) and thereby yielded 2.6 mg of a mouse anti-HBs- 
Fab\ 

Separately, to 0. 1 M MOPS buffer pH 7.0 containing 191 nmol 
20 of Pair 1+ dissolved therein and 5 mM EDTA, a 100-fold by mole 
excess of EMCS with respect to the oligonucleotide was added 
and was allowed to react at 37° C for 30 minutes. After the 
reaction, the resulting mixture was subjected to precipitation 
with ethanol and washing according to a conventional procedure 
25 and thereby yielded a maleimi de-group-introduced 
ol igonucleotide. 

The maleimide-group-introduced oligonucleotide was allowed 



3 0 



to react with the mouse ant i -HBs-Fab' at 37° C for 1 hour, was 
then applied to a Ultrogel AcA44 column and thereby yielded 
Pair 1+"- labeled mouse ant i -HBs-Fab' . 
EXAMPLE 16 

5 Preparation of Nitrocellulose Membrane for the Simultaneous 
Detection of HBs Antigen and Anti-TP Antibody 

The "Pair 8-"-labeled rabbit IgG prepared in Example 2 and 
the "Pair 1-" - 1 abe 1 ed rabbit IgG prepared in Example 14 were 
diluted to a concentration of 1 mg/ml and were charged into 

10 XY3000 (trade name, available from BioDot, Inc.), respectively. 
The "Pair 8-"-labeled rabbit IgG and the "Pair l-"-labeled 
rabbit IgG were applied to a nitrocellulose membrane lined with 
PET at positions of 35 mm and 30 mm from a starting point, 
respectively. After drying, the applied membrane was blocked 

15 with Blockace (trade name, available from Snow Brand Milk 
Products Co., Ltd.) at room temperature for 3 hours, was washed 
with distilled water and was then dried. A cellulose filter 
paper (available from Whatman Inc. under the trade name of WF1. 5 
or from Advanced Microdevices Pvt. Ltd. (mdi)) was attached to 

20 one end of the dried article, and a conjugate release pad 
(available from Advanced Microdevices Pvt. Ltd. (mdi)) to the 
other end. In this procedure, part of them were overlapped with 
each other. The resulting article was cut to 5 mm in width and 
was housed in a housing. 

25 EXAMPLE 17 

Analysis on Possibility of Simultaneous Detection of HBs Antigen 
and Ant i -TP Antibody 
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The possibility of simultaneous detection of a HBs antigen 
and an anti-TP antibody was analyzed in the following manner. 
Specifically, the ol igonucleotide-labeled TP 17K antigen with a 
mixing ratio of 1:4 prepared in Example 12 was diluted ten 
5 folds, and 1 ul of the diluted solution was added to 5 ul of 
the colloidal gold-labeled TP antigen prepared in Example 9, 5 
ul of a biotin 1 mg/ml solution and 90 ul of an anti-TP 
antibody negative and HBs antigen negative serum. To the 
resulting mixture, 90 ng of the o 1 i gonuc 1 eot i de- 1 abe 1 ed mouse 

10 ant i -HBs-Fab' prepared in Example 15 and 9 ul of a colloidal 
gold-labeled anti-HBs antibody (available from British Biocell 
International) were added. Four bottles of this reaction 
system were prepared. A total of 5 ul of an anti-TP antibody 
positive serum was added to one bottle, 5 ul of an anti-TP 

15 antibody negative and HBs antibody negative serum was added to 
another, and 5 ul of sera containing 50 ng/ml and 220 ug/ml of 
HBs antigen were added to the remained two bottles, 
respectively, and the resulting mixtures were immediately mixed, 
and the total amounts of the resulting mixtures were applied to 

20 the sample supply opening of the housing containing the "Pair 
8-"-labeled rabbit IgG-binding and "Pair l-"-labeled rabbit 
IgG-binding nitrocellulose membrane prepare in Example 16, 
respectively. 

Twenty minutes after the application, the sample containing 
25 the anti-TP antibody negative and HBs antigen negative serum 
showed no line. The sample containing the anti-TP antibody 
positive serum showed a line only in a portion where the Pair 
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8- oligonucleotide was applied, and the samples each containing 
the HBs antigen showed a line only in a portion where the Pair 
1- oligonucleotide was applied. Each of them was independently 
detected on the same nitrocellulose membrane. 
5 EXAMPLE 18 

Preparation of Biot in- labeled TP 17K Antigen 

To 0.5 ml of 0. 1 M phosphate buffer pH 7.0 containing 500 ug 
of TP 17K antigen (available from Lee Laboratories) and 5 mM 
EDTA, a 100-fold by mole excess of an NHS-biotin was added with 

10 respect to the TP 17K antigen and was allowed to react at 37° C 
for 1 hour. After the reaction, the resulting mixture was 
applied to a Sephadex G-25 column and thereby yielded a biotin- 
labeled TP 17K antigen with a recovery of the TP 17K antigen of 
75%. The ultimate recovery of the biotin-labeled TP 17K antigen 

15 was 75%, since it was prepared merely by mixing the TP 17K 
antigen with the o 1 igonuc 1 eot i de- 1 abe 1 ed avidin prepared in 
Example 10, as described in Example 12. 
COMPARATIVE EXAMPLE 

Preparation of 01 igonuc 1 eot ide- 1 abe led TP 17K Antigen Through 

20 Direct Labeling of TP 17K Antigen 

To 0. 1 M phosphate buffer pH 7.4 containing 473 u 8 of a TP 
17K antigen (available from Lee Laboratories) and 5 mM EDTA, a 
20-fold by mole excess of SATA was added with respect to the TP 
17K antigen and was allowed to react at 37 ° C for 90 minutes. 

25 Hydroxylamine and Tris buffer were added to and were allowed to 
react with the resulting mixture. The resulting reaction 
mixture was then applied to a Sephadex G-25 column (trade name, 
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available from Amersham Pharmacia Biotech Company (Amersham 
Biosciences)) and thereby yielded 200 u g of an SH-group- 
introduced TP 17K antigen (recovery: 42.2%). Separately, to 
0.1 M MOPS buffer pH 7.85 containing 133 nm'ol of Pair 7+ and 5 
5 mM EDTA, a 200-fold by mole excess of EMCS with respect to the 
oligonucleotide Pair 7+ was added and was allowed to react at 
37 ° C for 2 hours. The resulting oligonucleotide was 
subjected to precipitation with ethanol and rinsing according to 
a conventional procedure and thereby yielded 105 nmol of a 

10 maleimide-group-introduced oligonucleotide. 

A total of 200 mg of the SH-group- introduced TP 17K antigen 
and 105 nmol of the maleimide-group-introduced oligonucleotide 
were mixed and were allowed to react with each other at 37° C 
for 2 hours. The resulting mixture was then applied to an 

15 Ultrogel AcA44 column and thereby yielded 150 u g of an 
ol igonucleotide-labeled TP 17K antigen (recovery: 32%). 

In comparison between Example 18 and Comparative Example, 
the product according to Comparative Example showed a recovery 
of 32%, and the product according to Example 18 showed a 

20 recovery of 75%, indicating that the recovery was significantly 
improved in Example 18. 
EXAMPLE 19 

Preparation of HCV Core 2, Core 3, Core 6 and Core 10-Binding 
colloidal gold-labeled Streptavidin 
25 A total of 500 u 1 of a colloidal gold-labeled streptavidin 

(available from British Biocell International) prepared to show 
an absorbance at 530 nm of 10 was mixed with 2 u g of a 
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biotinylated HCV core 2, 2 u S of a biotinylated HCV core 3, 2 
U g of a biotinylated HCV core 6, and 2 jug of a biotinylated 
HCV core 10 (each available from Innogenetics NV) and was 
allowed to react at 37° C for 1 hour. After the reaction, a HCV 
core 2, core 3, core 6 and core 10-binding colloidal gold- 
labeled streptavidin was recovered as a precipitate by 
centrifugation. The precipitate was suspended in 20 mM sodium 
borate buffer pH 8.0 containing 2% bovine serum albumin and was 
stored at 4° C. 
EXAMPLE 20 

Oligonucleotide-labeled HCV Core 2, Core 3, Core 6, or Core 10- 
binding Streptavidin 

To 100 /ig of the "Pair 8+"-labeled streptavidin prepared 
in Example 4, 30 wg each of HCV core 2, core 3, core 6, or 
core 10 was added, respectively, was allowed to react at 37 
C for 1 hour, the resulting mixtures were subjected to 
ultrafiltration and thereby yielded a "Pair 8+"-labeled HCV 
core 2-binding streptavidin, a "Pair 8+"-labeled HCV core 3- 
binding streptavidin, a "Pair 8+"-labeled HCV core 6-binding 
streptavidin, and a "Pair 8+"-labeled HCV core 10-binding 
streptavidin, respectively. 
EXAMPLE 21 

Preparation of Oligonucleotide-labeled HCV Core 2, Core 3, Core 
6 and Core 10-binding Streptavidin 

To 100 ug of the "Pair 8+"-labeled streptavidin prepared 
in Example 4, 30 u g each of HCV core 2, core 3, core 6 and 
core 10 were added concurrently and were allowed to react at 
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37 ° C for 1 hour. The resulting mixture was subjected to 
ultrafiltration and thereby yielded a "Pair 8+"-labeled HCV core 
2, core 3, core 6 and core 10~binding streptavidin. 
EXAMPLE 22 

Reactivity with Anti-HCV antibody Positive Serum 

The reactivity of the above-prepared articles was analyzed 
in the same manner as in Example 8. Specifically, a 
combination (Combination A) was prepared by mixing the HCV core 
2, core 3, core 6 and core 10-binding colloidal gold-labeled 
streptavidin prepared in Example 19 with 37.5 ng of the Pair 
8+"-labeIed HCV core 2-binding streptavidin, 37.5 ng of the Pair 
8+"-labeled HCV core 3-binding streptavidin, 37.5 ng of the 
Pair 8+"-labeled HCV core 6-binding streptavidin, and 37.5 ng 
of the Pair 8+"-labeled HCV core 10-binding streptavidin each 
prepared in Example 20. Another combination (Combination B) 
was prepared by mixing 5 ul of the HCV core 2, core 3, core 6 
and core 10-binding colloidal gold-labeled streptavidin prepared 
in Example 19 with 150 ng of the "Pair 8+"-labeled HCV core 2, 
core 3, core 6 and core 10-binding streptavidin prepared in 
Example 21. The reaction with an anti-HCV antibody positive 
serum was observed 5 minutes and 7 minutes into the test in 
Combination A and in Combination B, respectively. In this 
connection, the reaction was observed 15 minutes into the test 
in Example 8. These results show that a reaction system 
including plural types of peptides bound to a labeled 
streptavidin exhibits higher reactivity than a reaction system 
including a single type of peptide bound to a labeled 



streptavidin. 



INDUSTRIAL APPLICABILITY 

The kits and methods for detection or quantification of the 
5 present invention can control the sensitivity of reagents. 

For example, the kits of the present invention can control 
the amount of the ligand LI or the ligand L2 per molecule of 
the receptor I and receptor II. This configuration can control 
the sensitivity of measurement. Specifically, a substance 

10 having plural binding points to the substance Bl can be used as 
the substance Rl, and thereby plural pieces of the ligand LI 
can be bound to the substance Rl through the medium of the 
substance Bl. Likewise, a substance having plural binding 
points to the substance B2 can be used as the substance R2, and 

15 thereby plural pieces of the ligand L2 or the ligand L3 can be 
bound to the substance R2 through the medium of the substance 
B2. 

Specifically, when avidin or streptavidin is used as the 
substance Rl or R2, the avidin or streptavidin has four binding 

20 points per its molecule with respect to biotin as the substance 
Bl, and the ratio of the introduced ligand LI can be changed 
from one to four per molecule of avidin or streptavidin. The 
control of the inducing ratio can ensure the control of the 
reactivity and sensitivity. In addition, the sensitivity can be 

25 controlled by the compound of L-B1-R1-M and the compound of L- 
B1-R2-B3, ensuring the control of the sensitivity to further 
detai 1. 
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By selecting combinations of substances having different 
binding capabilities as the bond element B3 and the anti-bond 
element R3, the intensity of binding capability can be changed, 
and the sensitivity of reagents can be controlled. 

5 When the bond element B3 and the anti-bond element R3 are 

oligonucleotides of RNA and/or DNA at least having partly 
complementary sequences and are bound to each other by action of 
their complementarity, the intensity of binding capability can 
be controlled, and thereby the sensitivity of the reagent can be 

10 controlled by changing the lengths and/or homology of the 
ol igonucleotides. 

In the kits of the present invention, the plural ligands to 
be bound to the substance Rl or R2 may have the same reactivity 
or may have plural types of reactivity. In the latter case, the 

15 resulting kit has higher reactivity to the analyte A than a kit 
including ligands having the same reactivity. 

According to the kits and methods for detection or 
measurement of the present invention, when plural 
oligonucleotides of, for example, RNAs or DNAs are used as the 

20 bond element B3 and the anti-bond element R3 to be solid-phased, 
and the resulting complex is bound to the solid phase through 
at least partly complementary binding, oligonucleotides having 
different sequences can be used as the oligonucleotides. The 
invented kits and methods for detection or measurement can 

25 therefore simultaneously detect or quantify plural analytes 
corresponding to the plural types of the oligonucleotides. 



What Is Claimed Is: 



1. A kit for detecting or measuring an analyte having 
bivalent or higher binding capability, the kit comprising the 
5 following receptor I, receptor II, and solid phase conjugate 
for capturing a complex comprising the receptor I, the receptor 
1 1 and the analyte: 

1) a receptor I represented by a compound L1-B1-R1-M 
comprising a compound Rl-M bound to a compound Ll-Bl, the 

10 compound Rl-M comprising a substance Rl bound to a marker M, 
the substance Rl being capable of binding to a substance Bl, the 
compound Ll-Bl comprising a ligand LI bound to the substance 
Bl, the ligand LI being capable of binding to the analyte A; 

2) a receptor II represented by a compound L2-B2-R2-B3 
15 comprising a compound L2-B2 previously bound to a compound R2- 

B3, the compound L2-B2 comprising a ligand L2 and a substance 
B2 introduced into the ligand L2, the ligand L2 being capable 
of binding to the analyte A, the substance B2 having different 
binding capability from the analyte A, the compound R2-B3 
20 comprising a substance R2 bound to a bond element B3, the 
substance R2 being capable of binding to the substance B2, the 
bond element B3 having binding capability different from the 
substance B2; and 

3) solid phase conjugate represented by a compound R3-solid 
25 phase, the compound R3-so 1 id phase comprising a anti-bond 

element R3 bound to a solid phase, the anti-bond element R3 
being capable of binding to the bond element B3. 
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2. A kit for detecting or measuring an analyte A having 
bivalent or higher binding capability to a ligand L3 
constituting part of a protein P, the kit comprising the 
following receptor [, receptor II, and solid phase conjugate 
for capturing a complex comprising the receptor I, the receptor 
1 1 and the analyte: 

1) a receptor I represented by a compound P~M comprising the 
protein P bound to a marker M; 

2) a receptor 1 1 represented by a compound P-B2-R2-B3 or L3- 
B2-R2-B3 comprising a compound P-B2 or L3-B2 bound to a compound 
R2-B3, the compound P-B2 or L3-B2 comprising the protein P or 
the ligand L3 and a substance B2 introduced into the protein P 
or the ligand L3, the substance B2 having different binding 
capability from the analyte A, the compound R2-B3 comprising a 
substance R2 bound to a bond element B3, the substance R2 being 
capable of binding to the substance B2, the bond element B3 
having binding capability different from the substance B2; and 

3) solid phase conjugate represented by a compound R3-solid 
phase, the compound R3~solid phase comprising a anti-bond 
element R3 bound to a solid phase, the anti-bond element R3 
being capable of binding to the bond element B3. 

3. A kit for detecting or measuring an analyte A having 
bivalent or higher binding capability, the kit comprising the 
following receptor I, receptor II, and solid phase conjugate 
for capturing a complex comprising the receptor I, receptor II 



and analyte: 

1) a receptor I represented by a compound L1-B1-R1-M 
comprising a compound Rl-M bound to a compound Ll-Bl, the 
compound Rl-M comprising a substance Rl bound to a marker M, 
the substance Rl being capable of binding to a substance Bl, the 
compound Ll-Bl comprising a ligand LI bound to the substance 
Bl, the ligand LI being capable of binding to the analyte A; 

2) a receptor II represented by a compound L2-B3, the 
compound L2-B3 comprising a ligand L2 previously bound to a bond 
element B3, the ligand L2 being capable of binding to the 
analyte A, the bond element B3 having different binding 
capability from analyte A; and 

3) solid phase conjugate represented by a compound R3-soIid 
phase, the compound R3-solid phase comprising a anti-bond 
element R3 bound to a solid phase, the anti-bond element R3 
being capable of binding to the bond element B3. 

4. The kit according to claim 1 or 3, wherein the substance 
Rl has a plurality of binding points with respect to the 
substance Bl, and a plurality of the ligands LI are bound to the 
substance Rl by the medium of the substance Bl. 

5. The kit according to claim 4, wherein each of the 
plurality of the ligands LI has plural types of reactivity. 

6. The kit according to claim 1 or 2, wherein the substance 
R2 has a plurality of binding points with respect to the 



substance B2, and a plurality of the ligands L2 or ligands L3 
are bound to the substance R2 by the medium of the substance B2. 

7. The kit according to claim 6, wherein each of the 
plurality of the ligands L2 or ligands L3 has plural types of 
reacti vi ty. 

8. The kit according to any one of claims 1 to 3, wherein 
the solid phase conjugate is at least independent of the 
receptor II. 

9. The kit according to any one of claims 1 to 3, wherein 
the analyte A having bivalent or higher binding capability is a 
substance selected from the group consisting of DNAs, RNAs, 
antigens, and antibodies. 

10. The kit according to any one of claims 1 to 3, wherein 
the ligand LI, Iigand L2 or ligand L3 is a substance selected 
from the group consisting of DNA, RNA, antigen, antibody, 
lectin, glycoprotein, and sugar. 

11. The kit according to claim 1 or 3, wherein the ligand 
LI and the ligand L2 are the same substance. 

12. The kit according to any one of claims 1 to 3, wherein 
the ligands LI and L2 and the ligand L3 are substances having 
different sequences with one another. 



13. The kit according to any one of claims 1 to 3, wherein 
the binding capability between the substance Bl and the 
substance Rl or between the substance B2 and the substance R2 is 

5 represented by a dissociation constant of from 10 -8 to 10" 16 
(M). 

14. The kit according to any one of claims 1 to 3, wherein 
the substance Bl and/or the substance B2 is biotin. 

10 

15. The kit according to any one of claims 1 to 3, wherein 
the substance Bl and/or the substance B2 is a substance selected 
from the group consisting of DNA, RNA, antigen, antibody, 
lectin, glycoprotein, and sugar. 

15 

16. The kit according to any one of claims 1 to 3, wherein 
the substance Rl and/or the substance R2 is a substance selected 
from the group consisting of streptavidin and avidin. 

20 17. The kit according to any one of claims 1 to 3, wherein 

the substance Rl and/or the substance R2 is a substance selected 
from the group consisting of antigen, antibody, DNA, RNA, 
lectin, glycoprotein, and sugar. 

25 18. The kit according to claim 1, wherein the substance Rl 

and the substance R2 are the same substance. 
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19. The kit according to claim 1, wherein the substance Rl 
and the substance R2 are different substances. 

20. The kit according to any one of claims 1 to 3, wherein 
the bond element B3 is bondable to the anti-bond element R3 by 
complementary binding of at least part of DNAs or RNAs. 

21. The kit according to any one of claims 1 to 3, wherein 
the marker M is a substance selected from the group consisting 
of coloring dye, fluorescent dye, luminescent substance, metal 
colloid, latex, liposome, radioactive isotope, enzyme, DNA, and 
RNA. 

22. The kit according to any one of claims 1 to 3, wherein 
the solid phase is a substance selected from the group 
consisting of polystyrene, nitrocellulose, nylon, cellulose, 
and glass. 

23. A method for detecting or measuring an analyte A having 
bivalent or higher binding capability, the method comprising 
the steps of : 

bringing 1) the analyte A into contact with: 
2) a receptor I represented by a compound L1-B1-R1-M 
comprising a compound Rl-M bound to a compound Ll-Bl, the 
compound Rl-M comprising a substance Rl bound to a marker M, 
the substance Rl being capable of binding to a substance Bl, the 
compound Ll-Bl comprising a ligand LI bound to the substance 



Bl, the ligand LI being capable of binding to the analyte A; and 

3) a receptor I I represented by a compound L2-B2-R2-B3 
comprising a compound L2-B2 previously bound to a compound R2- 
B3, the compound L2-B2 comprising a ligand L2 and a substance 
B2 introduced into the ligand L2, the ligand L2 being capable 
of binding to the analyte A, the substance B2 having different 
binding capability from the analyte A, the compound R2-B3 
comprising a substance R2 bound to a bond element B3, the 
substance R2 being capable of binding to the substance B2, the 
bond element B3 having binding capability different from the 
substance B2, to react with one another to thereby form a 
complex; 

4) allowing a solid phase conjugate to capture the formed 
complex, the solid phase conjugate represented by a compound R3~ 
solid phase, the compound R3~sol id phase comprising a anti-bond 
element R3 bound to a solid phase, the anti-bond element R3 
being capable of binding to the bond element B3, and 

5) detecting or measuring the marker M in the captured 
complex. 

24. A method for detecting or measuring an analyte A having 
bivalent or higher binding capability to a ligand L3 
constituting part of a protein P, the method comprising the 
steps of : 

bringing 1) the analyte A into contact with: 
2) a receptor I represented by a compound P-M comprising the 
protein P bound to a marker M; and 



3) a receptor II represented by a compound P-B2-R2-B3 or L3- 
B2-R2-B3 comprising a compound P-B2 or L3-B2 bound to a compound 
R2-B3, the compound P-B2 or L3-B2 comprising the protein P or 
the ligand L3 and a substance B2 introduced into the protein P 
or the ligand L3, the substance B2 having different binding 
capability from the analyte A, the compound R2-B3 comprising a 
substance R2 bound to a bond element B3, the substance R2 being 
capable of binding to the substance B2, the bond element B3 
having binding capability different from the substance B2, to 
react with one another to thereby form a complex, 

4) allowing a solid phase conjugate to capture the formed 
complex, the solid phase conjugate represented by a compound R3- 
solid phase, the compound R3-solid phase comprising a anti-bond 
element R3 bound to a solid phase, the anti-bond element R3 
being capable of binding to the bond element B3, and 

5) detecting or measuring the marker M in the captured 
complex. 

25. A method for detecting or measuring an analyte A having 
bivalent or higher binding capability, the method comprising 
the steps of: 

bringing 1) the analyte A into contact with: 
2) a receptor I represented by a compound L1-B1-R1-M 
comprising a compound Rl-M bound to a compound Ll-Bl, the 
compound Rl-M comprising a substance Rl bound to a marker M, 
the substance Rl being capable of binding to a substance Bl, the 
compound Ll-Bl comprising a ligand LI bound to the substance 
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Bl, the ligand LI being capable of binding to the analyte A; and 

3) a receptor II represented by a compound L2-B3, the 
compound L2-B3 comprising a ligand L2 previously bound to a bond 
element B3, the ligand L2 being capable of binding to the 

5 analyte A, the bond element B3 having different binding 
capability from analyte A, to react with one another to thereby 
form a complex, 

4) allowing a solid phase conjugate to capture the formed 
complex, the solid phase conjugate represented by a compound R3- 

10 solid phase, the compound R3-solid phase comprising a anti-bond 
element R3 bound to a solid phase, the anti-bond element R3 
being capable of binding to the bond element B3, and 

5) detecting or measuring the marker M in the captured 
complex. 

15 
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ABSTRACT 



A kit and a production method therefor are provided, which 
kit can be produced in a high yield, can easily label ligands 
and can control the sensitivity of reagents. A kit for 
detecting or measuring an analyte having bivalent or higher 
binding capability includes the following receptor I, receptor 
II, and solid phase conjugate. Receptor I: L1-B1-R1-M including 
a compound Rl-M bound to a compound Ll-Bl, in which the 
compound Rl-M includes a substance Rl being capable of binding 
to a substance Bl bound to a marker M, the compound Ll-Bl 
includes a ligand LI and the substance Bl. Receptor II: L2-B2- 
R2-B3 including a compound L2-B2 previously bound to a compound 
R2-B3, in which the compound L2-B2 includes a ligand L2 capable 
of binding to the analyte A and a substance B2 being introduced 
into the ligand L2 and having different binding capability from 
the analyte A, the compound R2-B3 includes a substance R2 
capable of binding to the substance B2 and being bound to a 
bond element B3 having different binding. Solid phase 
conjugate: R3-sol id phase including a anti-bond element R3 bound 
to a solid phase, in which the anti-bond element R3 is capable 
of binding to the bond element B3. 



F i g. 1 



R 3- 



M : Marker 



Solid phase— 



1 -R 1 -M 
(Receptor I) 




B2-R2-B3 
(Receptor II) 



(Solid phase conjugate) 



Fig. 2 




1/4 



F i g. 3 



10/070 




F i g. 4 




M-L3 L3-B2-R2-B3 
(Receptor I) (Receptor II) 
V J 











R3^ — 








(Solid phase conjugate) 



2/4" 



F i g. 5 



1 0/070161 




Fig. 6 



M : Marker 



R 1 




R 3- 

Solid phase . — k — w?/////?}/////////////777A 



L 1 -B 1 -R 1 -M 
0 (Receptor I) 

D 1 

L 1 

L 2 L2-B3 
g g (Receptor II) 



(Solid phase conjugate) 



3/4 



F i g. 7 



/ 
O 
- 



M • Marker 



R 1 




R 3 



Solid phase 



F i g. 8 



M : Marker 




Solid phase 



4/4 



COMBINED DECLARATION AND POWER OF ATTORNEY 



As a below named inventor, I hereby declare that: 

This declaration is of the following type: 
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plural names are listed below) of the subject matter which is 
claimed for and for which a patent is sought on the invention 
ent i 1 1 ed : 

KITS AND METHODS FOR DETECTING OR MEASURING ANALYTES 



the specification of which 
[ ] is attached hereto 

[ ] was filed on , as 

Application Serial No. 

and was amended on 

(if applicable) 

[X] was described and claimed in PCT International application 
No. PCT/JP 00/06187 filed on 11, September 2000 

and as amended under PCT Article 19 on 

(if any). 

I hereby state that I have reviewed and understand the contents of 
the above identified specification, including the claims, as 
amended by any Amendment referred to above. 

I acknowledge duty to disclose information which is material to 
patentability as defined in Title 37, Code of Federal Regulations, 
Sec. 1.56. 

[ ] In compliance with this duty there is attached an information 
disclosure statement. 37 CFR 1.97. 
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I hereby claim foreign priority benefits under Title 35, United 
States Code, Sec. 119, of any foreign appl ication (s) for patent er 
inventor's certificate listed below and have also identified 
below any foreign application for patent of inventor's certificate 
having a filing date before that of the application on which 
priority is claimed: 

[ ] no such applications have been filed 

[X] such applications have been filed as follows. 

Prior Foreign App 1 i cat i on (s) 

1 1-258771 Japan 13 / September / 1999 [X] [ ] 

(Number) " (Country) (day/month/year filed) Yes No 

[ ] [ ] 

(Number) ~~ (Country) (day/month/year filed) Yes No 



I hereby claim the benefit under Title 35, United States Code, Sec. 
120 of any United States app 1 i cat i on (s) listed below, and insofar 
as the subject matter of each of the claims of this application 
is not disclosed in the prior United States application in the 
manner provided by the first paragraph of Title 35, United States 
Code, Sec. 112, I acknowledge the duty to disclose all 
information known to be material to patentability as defined in 
Title 37, Code of Federal Regulations, Sec. 1.56 which became 
available between the filing date of the prior application and the 
national or PCT international filing date of this application: 



(Application Serial No. ) (Filing Date) (patented, pending, 

abandoned) 

(Application Serial No.) (Filing Date) (patented, pending, 

abandoned) 

POWER OF ATTORNEY: As a named inventor, I hereby appoint the 
following attorney(s) and/or agents to prosecute this application 
and transact all business in the Patent and Trademark Office 
connected therewith. 

George A. Loud, Reg. No. 2 5J UA. 

Anthony M. Lorusso, Reg. No._,25, 059 
Donald W. Marks, Reg. No. 24,j j8 

send correspondence to Direct te 1 ephone .ca 1 1 s 

TO: 

JLQRUSS0_AJ^IIJ1 rvnn 

JLL3J Mount Ver non Avenue (703) 739-9393 

Alexandria, VA 223 05 
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I hereby declare all statements made herein of my own knowledge 
are true and that all statements made on information and belief 
are believed to be true; and further that these statements were 
made with knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under 
Section 1001 of Title 18 of the United States Code and that such 
willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 



Full name of sole or first inventor ( _ Yuichi Oku 



njV__ _ _ 

Inventor's signature. "TgK 12- (Date) 

Residence ^barakj 307-0036 Japan/CT^/f 

Citizenship Japanese 

Post Office Address C/0 NISSUI PHARMACEUTICAL CO., LTD., 

RESEARCH DEPARTMENT, 1075-2 Hokunanmoro, 
Yuuki-shi, Ibaraki 307-0036 Japan 



Full name of second joint inventor, if any Hisanori KajnLya 

Inventor's signature H^9£t<n& n )<a <nu^t- T-ebi (Date) 

Residence Jbaraki, 307-0036 Japanc'XT^/f 

Citizenship Japanese 

Post Office Address C/0 NISSUI PHARMACEUTICAL CO., LTD., 

RESEARCH DEPARTMENT, 1075-2 Hokunanmoro, 

Yuuki-shi, Ibaraki 307-0036 Japan 



Full name of third joint inventor, if any ^ Kumiko Shinoh ara 
Inventor's signature ^wwA' i^w^^w^. teb, 22 , 2002. (Date) 

Residence lixanakj 307-0036 Japan C^TfX 

Citizenship Japanese 



Post Office Address C/0 NISSUI PHARMACEUTICAL CO., LTD., 

RESEARCH DEPARTMENT, 1075-2 Hokunanmoro, 
Yuuki-shi, Ibaraki 307-0036 Japan 
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Full name of fourth joint inventor, if any Ynsuke Sibahara 

Inventor's signature ^La^A^. Sihzhm* (Date) 
Residence Ibaraki 307-0036 Japan 

Citizenship Japanese . 

Post Office Address C/0 NISSU1 PHARMACEUTICAL CO., LTD., 

RESEARCH DEPARTMENT, 1075-2 Hokunanmoro, 

Yuuki-shi, Ibaraki 307-0036 Japan . 

Full name of fifth joint inventor, if any Yosjnhiko Uesakju 

Inventor's s ignature ^U^^kko. LUstth- (Date) 

Residence Ibaraju 307-0036 JapanC^TT^K 

Citizenship Japanese _ 



W U 111 1 iinuinn^uui ivau n 

RESEARCH DEPARTMENT, 1075-2 


Hokunanmoro, 




Yuuki-shi, Ibaraki 307-0036 


Japan 
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SEQUENCE LISTING 
< 1 1 0 > Nissui Pharmaceutical Co., Ltd. 

<120> Kit for detection or measurement of material to be 
measured and method for detection or measurement 
<130> NSM0037 
<160> 5 
<210> 1 
<211> 20 
<212> DNA 

<223> The oligonucleotide with the amino group in the 5' 
term ina 1 . 
<400> 1 

gaattcccgg ggatccgtcg 20 
<210> 2 
<211> 20 
<212> DNA 

<223> The oligonucleotide with the amino group in the 5' 
terminal . 

<400> 2 
cgacggatcc ccgggaattc 20 

<210> 3 

<211> 20 

<212> DNA 

<223> The oligonucleotide with the amino group in the 5' 
terminal. 
<400> 3 
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aacggaatct aatcaggagg 20 
<210> 4 
<211> 20 
<212> DNA 

<223> The oligonucleotide with the amino group in the 5' 
terminal. 

<400> 4 
cctcctgatt agattccgtt 20 

<210> 5 

<211> 20 
5 <212> DNA 

SJ <223> The oligonucleotide with the amino group in the 5' 

2 terminal. 
2 <400> 5 

^ ccgactacag aagaggagaa 20 

rii 



